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Abstract 
The pollution characteristics of nutrients in sediment at Changtan Reservoir were analyzed based on the sampling 
data using organic index, carbon-nitrogen ratio and Pearson correlation coefficients so as to deal with water 
eutrophication. The nutrients are concentrated on surface sediment and individual areas show high organic pollution. 
The organic matter is mainly exogenous organic matter and has homologous relevance with total phosphorus. 
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1. Introduction 
Changtan Reservoir (28°30'N~28°40'N, 121°00'E~121°04'E), is the second largest reservoir in 
Zhejiang Province of China. It plays a decisive role in economic construction and social development of 
Taizhou City [1]. Sediment is both the sink and source of water pollutants and sediment nutrients have 
significant impact on water eutrophication [2], the effect of pollutants which are produced by human 
activities can be evaluated through the study of the sediment [3]. In recent years, with the development of 
society and economy, various non-point source pollutions from social production, daily life and 
agriculture are also increasing, leading to more serious entrophication problems in Changtan Reservoir 
and greater importance to diagnose pollution characteristics of nutrients in sediment of Changtan 
Reservoir so as to provide a scientific basis for entrophication control. 
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2. Materials and method 
2.1. Sampling and treatment 
Nine sampling points were set in bottom sediment of Changtan Reservoir corresponding to the 
topography (Fig. 1). At each sampling point, undisturbed sediment sample was collected using a 
cylindrical sampler according to different thickness of sedimentation and separated into different layers 
(0-5 cm, 5-10 cm, 10-20 cm, 20-30 cm, 20-35 cm, 20-40 cm). All the thirty-three sediment samples were 
put into sample envelopes individually and transported to the laboratory immediately. The samples were 
natural air dried, ground and through 200 mesh sieve for analysis of total nitrogen, total phosphorus and 
organic matter content.  
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Fig. 1. Study area and sampling sites 
2.2. Methodology 
According to Procedural Regulations Regarding the Environmental Quality Monitoring of Soil (NY/T 
395-2000) , total nitrogen was measured with semi-micro Macro Kjeldahl method, total phosphorus was 
determined by molybdenum-antimony anti-spectrophotometric method, and organic matter was analyzed 
using potassium dichromate oxidation titration method.  
3. Results and discussion 
3.1. Distribution characteristics of nutrients in sediment 
3.1.1. Horizontal distribution characteristics 
In order to compare the content of the nutrients in different areas, the spatial distribution characteristics 
of the nutrients within surface sediment (0-5 cm) in Changtan Reservoir were analysed. The range of total 
nitrogen content in surface sediment of Changtan Reservoir is 1.28-2.19g/kg with average content of 
1.78g/kg. Total phosphorus content is 0.24-0.72g/kg with average content of 0.53g/kg. Organic matter 
content is 1.55-9.06% with average content of 3.44%.  
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The content of the nutrients have significant spatial differences in horizontal direction and the contents 
are higher mainly in three areas of the reservoir: in front of the dam, the entrance of Huangyan tributary 
and the entrance of Rouji tributary. And the contents decline from the three high value areas to 
surroundings. 
3.1.2. Vertical distribution characteristics 
Because of uneven thickness of sediment deposition, seven sampling points were chosen to be 
discussed and point 1# and 7# were not considered as they had fewer layers. The vertical distribution 
characteristics of the three nutrients in sediment (0-40cm) of Changtan Reservoir are shown in Fig. 2.  
 
Fig. 2. Vertical distribution of the content of the three nutrients in sediment 
The contents of total nitrogen and total phosphorus decrease with depth overall and individual points 
have bigger fluctuation. Vertical trend in organic matter content is complicated, and point 5# content is 
significantly higher at every layer. Generally, the impact of human activities in recent decades can be 
reflected by the element content at upper layer sediment to a certain extent. Nutrient concentrations on 
surface sediment of Changtan Reservoir are caused by the increasing pollutants discharged to the 
reservoir area in recent years. Individual point showing high value at deep layer may be related with the 
absorption capacity of the bottom layer sediment [4] and the instability sedimentary environment. 
3.2. Environmental pollution assessment of sediment nutrients in Changtan Reservoir 
The organic index is often used to indicate the environmental condition of the sediment. Calculation 
formula of sediment organic index is expressed as following: 
organic index = ω (organic carbon) × ω (organic nitrogen)                                                            (1) 
ω (organic carbon) = ω (organic matter) ÷1.24                                                                              (2) 
ω (organic nitrogen) = ω (organic matter) × 0.95                                                                            (3) 
ω is the mass fraction of the material and the calculation unit is %. According to relevant domestic 
grading standard [5] and practical situation, the grading standard for evaluating the fertility status of 
sediment in Changtan Reservoir was made (Table 1).  
Table 1. Grading standard of sediment fertility in Changtan Reservoir  
Grading standard Ⅰ (clean) Ⅱ (relatively clean) Ⅲ (tolerably clean) Ⅳ (pollution) 
Organic index ＜0.05 0.05-0.20 0.20-0.50 ≥0.50 
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According to the standard, most points belong to Grade Ⅲ (tolerably clean), however, point 2# and 5# 
have reached Grade Ⅳ (pollution) . Point 2# is close to the entrance of Rouji tributary, large amounts of 
high-organic pollutants are discharged into the water. 5# is in front of the dam where the water is deep 
and the decomposition rate of organic matter is slow therefore the organic pollution of 5# is most serious. 
3.3. Analysis on sources of sediment nutrients in Changtan Reservoir  
3.3.1. Ratio of carbon to nitrogen 
Based on sediment carbon and nitrogen ratio, the sources of nutrients can be determined to some 
extent. When ω (carbon) /ω (nitrogen) >10, sediment organic matter is mainly exogenous organic matter, 
when ω (carbon) /ω (nitrogen) <10, it is mainly endogenous organic matter, and when ω (carbon) /ω 
(nitrogen) ≈10, it reaches balance between exogenous sources and endogenous sources [6, 7]. The carbon-
nitrogen ratio of sediment in Changtan Reservoir ranges from 7.409 to 34.917. The average ratio is 
14.969, which indicates that sediment organic matter in Changtan Reservoir is mainly exogenous organic 
matter. 
3.3.2. Correlation analysis of nutrient substance 
The Pearson correlation coefficients of the three nutrients in sediment of Changtan Reservoir were 
calculated and checked by statistical test with SPSS software. Total phosphorus and organic matter have 
obvious homologous relevance and the correlation coefficient is 0.640. The environmental behaviours of 
the two nutrients are similar, and the deposition of total phosphorus is accompanied with the deposition of 
organic matter in the reservoir area. 
4. Conclusion 
Total nitrogen, total phosphorus and organic matter are concentrated in surface sediment of Changtan 
Reservoir and decrease with the increase of the depth overall.  
The majority areas of sediment in Changtan Reservoir are tolerably clean while individual areas are 
severely polluted by organic matter and the sediment should be cleared. 
The organic matter of sediment in Changtan Reservoir is mainly exogenous organic matter and has 
obvious homologous relevance with total phosphorus. The control of sediment nutrient concentrations 
depends on the control of exogenous pollution. 
References 
[1] Qu DC, Qu Y. Eutrophication Situation in Changtan Reservoir and the Protection Measures. Environmental Monitoring and 
Forewarning 2011; 2: 41–3. 
[2] Liang W, Zhang S. Analysis of Characteristics of Contaminated Surface Sediments in Wuliangsuhai Lake. Water Saving 
Irrigation 2011; 4:35–9.  
[3] Rognerud S, and Fjeld E. Trace element contamination of Norwegian Lake sediments. Ambio 2001; 30:11–9. 
[4] Jin XC, Wang SR, Zhao HC, Zhou XN, Chu JZ. Study on the Phosphate Sorption of the Different Particle Size Fractions in 
the Sediments from Wuli Lake and Gonghu Lake. Research of Environmental Sciences 2004; 17: 6–9.  
[5] Li WP, Li CY, Zhang XJ, Shi XH, Li X, Yang WH. Distribution of Nutrient Elements and Environmental Pollution 
Assessment in Sediment of Hulun Lake, Inner Mongolia. Journal of Agro-Environment Science 2010; 29: 339–343. 
[6] Feng F, Wang H, Fang T, Liu JT. The correlation between microbial biomass and carbon, nitrogen, phosphorus in the 
sediments of Lake Donghu. China Environmental Science 2006; 26: 342–345.  
[7] Krishnaumurhy RV, Bhallacharya SK, Kusumgar S. Palaeoclimatic changes deduced from 13C/12C and C/N ratios of 
Karewa Lake sediments, India. Nat 1986; 323: 150–152. 
